The reproductive performance of Angus (A), Polled Hereford (PH) and Santa Gertrudis (SG) bulls was compared when exposed to 40 cows/bull vs 80 cows/two bulls during a 90-to 95-d breeding period on pasture. Cows were A, PH and SG straightbreds and crossbreds of these breeds. Each year, cows were allotted at random within breed composition and age of dam to breeding groups. A replicate consisted of two 40-cow single-sire units with bulls of two breeds and an 80-cow two-sire unit with two bulls of the same breeds and all four bulls of the same age. There were eight replicates of PH and SG bulls and five replicates of PH and A bulls. At breedint time, 20, 16, 12 and 4 bulls were 2-, 3-, 4-and 5-yr-olds, respectively. Reproductive performance of bulls was evaluated in terms of calving rate (CR) of cows exposed to them and number of days (NOD) from the beginning of the breeding period until calf birth. The 80-cow groups calved 3.7 d earlier (P<.05) in the calving period and had a simlar CR compared with the 40-cow groups. The PH-A replicates calved 3.5 d earlier (P<.05) and had 7.3 percentage units higher (P<.01) CR than PH-SG replicates. Results of this study indicated that 80-cow two-sire breeding groups had an advantage over the 40-cow single-sire groups in terms of calves born earlier in the calving period, with no reduction in CR.
Introduction
It has been shown that calving rate (CR) of cows was similar when they were exposed to 2-vs 3-yr-old bulls and when bulls of both ages were assigned 25 vs 40 cows in single-sire breeding groups (Neville et al., 1979) . Also, good reproductive efficiency was obtained by most 2-yr-old bulls with single-sire breeding female ratios of 1:44 and 1:60 (Rupp et al., 1977) . However, in many commercial herds, multiplesire breeding units are used even though research in this area is sparse. Most research that has dealt with single-sire vs multiple-sire mating was t The authors appreciate the cooperation of personnel at the Rogers Correctional Institution, Reidsville (a part of the Georgia Dept. of Corrections), who permitted this research. Also, the authors gratefully acknowledge the assistance of Mr. B. G. Millinix, Jr. for conducting the statistical analyses.
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not done with natural mating on pasture with competition among sires, i.e., under normal production conditions. The objective of this study was to evaluate the reproductive performance of 40-cow/single-sire vs 80-cow/two-sire breeding groups on pasture.
Materials and Methods
This 4-yr study was conducted with the beef herd of the Georgia Department of Corrections, Reidsville. A researcher stationed at the prison supervised the breeding and management procedures and collected data as directed by personnel at the Coastal Plain Station, Tifton.
Cows were Angus (A), Polled Hereford (PH) and Santa Gertrudis (SG) straightbreds and crossbreds of these breeds. Except for the introduction of bulls from herds considered free of reproductive diseases or bulls that had passed brucellosis and tuberculosis tests, the prison beef herd has been closed to outside cattle since 1954. There has been no indication of a diseaserelated reproductive problem since that time.
The A and PH sires used in this study were produced in the purebred herds at Tifton; the purebred SG sires were obtained from the Uni-
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J. Anim. Sci. 1987.65:872-876 versity of Georgia herd at Athens and from breeders of SG cattle in the southern part of Georgia. All bulls had been in postweaning performance tests and were better than average for their breed contemporaries for postweaning gain, weight/day of age and visual appraisal for size of testicles. The SG bulls were selected also for nonpendulous sheath. All bulls were virgins when they joined the herd. During the 9-mo nonbreeding period each year, bulls stayed in large pasture lots and were grouped by age as: 1) yearlings to be used the subsequent breeding period, 2) 2-yr-olds and 3) 3-yr-olds and older. Between 70 and 80 d prior to the breeding period, the bulls' diet of Coastal bermudagrass hay and(or) sorghum silage was supplemented with ground corn and cottonseed meal. During yr 4, bulls were observed to have poorer body condition than in previous years.
Each year, cows were allotted at random within breed composition and age of dam to sire breeding groups on pasture. Breeding groups consisted of two 40-cow single-sire units with bulls of two breeds and an 80-cow two-sire unit of the same two breeds of bulls; all four bulls were of the same age. For example, 40 cows were assigned to a 2-yr-old PH bull, 40 cows were assigned to a 2-yr-old SG bull and 80 cows were assigned to two bulls, a 2-yr-old PH bull and a 2-yr-old SG bull. These three groups of cows and four bulls assigned to them constituted one replicate. Thirteen replicates were utilized during the 4-yr study. There were two replicates of PH-SG for each of the 4 yr and three and two replicates of Ptt-A for yr 3 and 4, respectively.
At the beginning of the breeding period, 20, 16, 12 and 4 bulls were 2-, 3-, 4-and 5-yr-olds, respectively. There were 26, 16 and 10 PH, SG and A bull observations, respectively. Of these 8, 5 and 2 PH, SG and A bulls, respectively, were assigned to both cow groups during the 4-yr study. This accounted for 30 of the 52 bull observations. Only two injuries were noted during the breeding period. Both were in the 80-cow groups. At hematoma of the corpus cavernosum penis occurred in a 4-yr-old SG and a 2-yr-old A at 6 d and 40 d, respectively, after the start of the breeding period. Similar bulls replaced these bulls immediately after injury was observed.
Each fall at calf weaning, or soon thereafter, cows were culled if they were considered to be unsound by visual appraisal (lameness, eye abnormalities, etc.) or if their calves had very light weaning weights. During the 4-yr period, 32 and 38 cows in the 40-and 80-cow breeding groups, respectively, were culled before the subsequent calving period. The number of cows culled was similar among the replicates of the respective breeding groups. Because these cows were not palpated for pregnancy determination when culled, it was not known whether or not these 70 cows were pregnant. After the calving period, other cows were culled if they had no calf in two successive years.
Cows were exposed to calve first as 3-yr-olds and all were less than 10 yr old. The 90-to 95-d breeding period began the first part of April. Cows and calves grazed Coastal bermudagrass pastures during the summer. Breeding groups were assigned to pastures at random and were rotated among pastures during the breeding period as a means of reducing pasture effects. Cows were wintered in large groups independent of breeding group composition and were wintered on low quality hay and(or) sorghum silage. This included the time (about 7 wk) during which they nursed their calves prior to the beginning of the breeding period. At that time, the 3-, 4-, 5-and ~6-yr-olds averaged 441, 439,445 and 449 kg body weight, respectively. Thus, most cows were considered to be in poor condition at the beginning of the breeding period. Diet management of the prison herd is considered typical of most commercial herds in the Southeastern part of the United States.
Dam data included weight at the start and end of the breeding period, whether or not she had a calf and number of days (NOD) from the start of the breeding period to birth of calf. Data on calves, born mostly between mid-January and mid-March, included birth date, birth weight, sex, sire, dam, weaning weight and weaning date.
Reproductive performance of bulls was evaluated in terms of CR and NOD of cows assigned to them. There were 39 breeding groups during the 4-yr study. Because the experimental design was unbalanced, contrasts were used to evaluate sources of variation. This included years, breed of sire groups, the 40-vs 80-cow groups, between the 40-cow groups and all interactions. Effects associated with experimental design were tested by the mean squares of pooled significant sources of variation (error a). Other effects (covariates) due to the dam and(or) calf were tested by error b as shown in table 1. of calf.
For statistical analysis, cows t.hat had a calf were assigned a value of 1 and those without a calf were assigned a value of 0. After analysis, the resulting proportion that calved was multiplied by 100 to obtain percentage CR. Age of dam at calving was classed as 3-, 4-, 5-and ~6-yr-olds. Data were analyzed by least-squares as outlined by SAS (1982) .
Results
Results from analysis of variance are given in table 1 and least-squares means and regressions are given in table 2. Year effects were significant for NOD but not for CR. Year x cow group was not significant for NOD or CR.
The 80-cow groups calved 3.7 d earlier (P<.05) in the calving period than the 40-cow Item Within the 80-cow groups, PH-A calved 3.2 d earlier (P<.05) and had similar CR compared with the PH-SG groups. The CR for PH-SG was lower in the 40-compared with the 80-cow groups while the opposite occurred for PH-A.
Within the 40-cow groups, cows exposed to PH bulls had 11.6 percentage units lower (P<.001) CR than cows exposed to SG bulls. The 80.1 CR of cows with PH bulls included cows with PH bulls in the PH-A groups where PH was 6.8 percentage units higher than cows with A bulls. Differences among sire breeds for CR and NOD were not significant.
Regression showed that CR was 1.75 percentage Units higher (P<.10) for each year increase in age of dam at calving. The NOD was reduced (P<.01) .4 d and CR increased (P<.05) .5 percentage units/10 kg increase in dam gain during the breeding period. The NOD was 2.9 d longer (P<.05) for males than for females, This was similar to the 3.4-d sex difference in NOD obtained in another study (Neville et al., 1985) . Also, NOD increased (P<.001) .35 d/kg increase in calf birth weight.
In conclusion, this study indicated that 80-cow two-sire breeding groups had an advantage over 40-cow single-sire groups, and the breed combination of PH-A bulls had an advantage over PH-SG bulls in 80-cow two-sire breeding groups in terms of calves being born earlier in the calving period, with no reduction of CR.
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